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Spontaneous  coronary  artery  dissection  is  a rare  cause  of myocardial  infarction  in young,  otherwise
healthy  people.  We  present  a  case report  of  a 37-year-old  woman,  without  cardiovascular  risk  factors,  who
survived  a major  acute  myocardial  infarction  due  to multi-vessel  spontaneous  coronary  artery  dissection
which  was  complicated  by  cardiogenic  shock  in  the  third  week  postpartum.  She  fully  recovered  witheywords:
yocardial infarction
regnancy
ostpartum
oronary dissection
medical  therapy  in combination  with  angioplasty.
<Learning  objective:  Acute  myocardial  infarction  (AMI)  during  pregnancy  and  postpartum  is  a rare
but  often  catastrophic  event  and spontaneous  coronary  artery  dissection  is  the  most  frequent  cause  of
AMI in this  population.  Because  of  the  high  mortality  rate,  it is important  to recognize  this  entity  in  the
early  stage  of  presentation.  Coronary  angiography  remains  the  golden  standard  and  should  be performed
without  hesitation  in unstable  patients.>
© 2013  Japanese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.ntroduction
Spontaneous coronary artery dissection (SCAD) is a rare cause
f acute myocardial infarction (AMI) in young, otherwise healthy
atients, which may  even lead to sudden death. The etiology of this
ondition is still not fully understood, it affects mostly women and
early two-thirds of cases occur during childbirth or postpartum
ithout any history of atherosclerotic disease. There are several
actors associated with SCAD, such as smoking, atherosclerosis,
onnective tissue disorders, and pregnancy especially in advanced
ges. Coronary artery dissection can occur spontaneously or as a
onsequence of chest trauma, cardiac surgery, coronary angiogra-
hy, coronary intervention, or as an extension of aortic dissection.
Because of the limited evidence regarding treatment, there is
o standard therapy established. Depending on the clinical pre-
entation and hemodynamic stability, there have been different
herapeutic strategies proposed, from conservative management
o surgical or percutaneous or surgical revascularization.
Herein, we describe a case of multivessel SCAD in a 37-year-
ld woman complicated by cardiogenic shock in the third week
ostpartum, without any cardiovascular risk factors who  fully
ecovered after treatment with angioplasty in combination with
edical treatment.
∗ Corresponding author at: Department of Cardiology, University Hospital
russels, Laarbeeklaan 101, 1090 Jette, Belgium. Tel.: +32 499738922.
E-mail address: nryshten@yahoo.com (N. Ryshten).
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A 37-year-old woman, three weeks postpartum (a preterm,
healthy, ﬁrst child, uneventful, vaginal delivery at 37 weeks of ges-
tation), was transferred to our hospital after being admitted to a
nearby hospital emergency department with sudden onset of sharp
retrosternal chest pain, radiating to the left infrascapular region
and down the left arm. The pain started 1 h before admission dur-
ing a visit to the toilet and subsided within minutes. A few minutes
later when she was walking, the pain recurred. This time, the pain
was crushing and associated with dyspnea and nausea, followed
by a collapse. During the last trimester of pregnancy she had expe-
rienced extreme fatigue and on the delivery day she vomited a
few times without chest pain or palpitations. The patient’s medical
history was unremarkable apart from a spontaneous miscarriage
2 years earlier. There was  no notion of hypertension, diabetes,
hypercholesterolemia, or previous cardiovascular events. She did
not use tobacco, drugs, or oral contraceptives. The family history
was positive for cardiovascular disease: her brother had a history
of smoking and coronary artery disease at the age of 50. She and
her family were not known to have coagulopathy, autoimmune dis-
eases or other syndromes associated with a thrombotic tendency.
On admission, she was in distress, had clammy skin, and was
sweating profusely. Her blood pressure at home measured by
paramedics, was  86/65 mmHg  with a pulse of 70 bpm and a tran-
scutaneously measured peripheral oxygen saturation of 93% at
room air. Further clinical examination was normal. The electrocar-
diogram showed a regular sinus rhythm at 90 bpm, ST-segment
vier Ltd. All rights reserved.
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fig. 1. The electrocardiogram of our patient admission shows a regular sinus rhythm
eads.
levations of >2 mm in I, II, AVL, and >4 mm in V2–V6 and
T-segment depressions in III, AVR, and AVF (Fig. 1).
Laboratory analysis at presentation demonstrated slightly
levated high sensitivity troponin (<53 ng/L; reference value
14 ng/L), elevated creatinin kinase (249 mg/dL; reference value
167 mg/dL), hyperlipidemia (low-density lipoprotein 139 mg/dL
recommended value < 115 mg/dL,’ total cholesterol 249 mg/dL
recommended value < 190 mg/dL’), no signs of inﬂammation, nor-
al  kidney and liver function, C-reactive protein of <0.060 mg/dL
reference value < 0.05 mg/dL) and normal D-dimer. The patient
as stabilized hemodynamically and transported to the catheter-
zation laboratory at our center.
Later on, trombophilia tests, auto-immune tests, and infectious
erology analysis (cardiolipin IgG and IgM antibodies, lupus anti-
oagulants, APC (Actived Protein C) resistance, protein S and C,
omocysteine, ANA, ANCA, CMV  IgM, EBV IgM) all came back
egative.
At the catheterization laboratory the ventriculogram demon-
trated an ejection fraction of 22% with akinesia of diaphragmal,
pical, and anterolateral segments.
Furthermore there was severe hypokinesia of posterobasal and
oderate hypokinesia of the anterobasal portions. The coronary
ngiogram showed three-vessel disease with delayed distal vessel
paciﬁcation and dissection. There was a subobstructive dissec-
ion in the mid  segment of the left anterior descending coronary
rtery (LAD), an occlusion of the ﬁrst diagonal branch, and dis-
ection of the ramus intermedius and right coronary artery (RCA)
Figs. 2a and 3b).
The diagnostic procedure was followed by successful angio-
lasty of the proximal RCA with placement of one bare metal stent
multi-link 8 stent 4.0 mm × 18 mm)  and moderately successful
ngioplasty of the LAD with placement of one drug-eluting stent
Promus element stent 2.25 mm × 24 mm;  Boston Scientiﬁc, Natick,
A,  USA).
Finally an intra-aortic balloon pump (IABP) was  placed and the
atient was subsequently admitted to our intensive care unit for
urther hemodynamic and respiratory support. Treatment with bpm, with normal intervals and ST-segment elevation in inferior and anterolateral
acetyl salicylic acid and clopidogrel was already started before the
diagnostic coronarography.
After a few days additional treatment with low-dose beta-
blocker, angiotensin-converting enzyme inhibitor, and spironolac-
tone could be added. Finally, 12 days after admission she returned
home.
Our follow up via the heart failure clinic shows remarkable
improvement at the physical and psychological level. Echocar-
diography at six months demonstrated an improvement in left
ventricular ejection fraction up to 45% and ergospirometry revealed
a maximal oxygen uptake of 27.8 ml/kg/min (97% of predicted),
maximal work rate 118 W (87% of predicted), and maximal heart
rate 141 (90% of predicted) without any arrhythmias.
Discussion
AMI  is a rare event in young, otherwise healthy women. The
incidence of pregnancy-related myocardial infarction (MI) has been
recently estimated in a large retrospective UK study to be 0.7 per
100,000 deliveries [1] and in a retrospective USA study as 6.2 per
100,000 deliveries [2].
The prevalence of AMI  during pregnancy and postpartum in the
USA has been reported to be 1 in 16,000 births [3].
AMI  may  occur at any stage in pregnancy and as long as
10–12 weeks postpartum. Up to 22% of the reported cases occur
during the pregnancy and 78% during the postpartum with a peak
incidence within 2 weeks of delivery [4–6].
Despite the early recognition of pregnancy-associated AMI and
the current therapeutic approaches, the in-hospital fatality rate is
still as high as 5%, ranging from 1% [2] to 11% [4], not including
mortality at home after discharge.
The mortality rate is higher in women diagnosed with AMI in
the antenatal period than in the postpartum period.Fetal mortality rate is highly correlated with maternal mortality
and has been estimated at up to 9% [3].
Maternal age, smoking, and atherosclerosis are strong inde-
pendent risk factors. Maternal age over 35 years is associated
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Fig. 2. (a) Coronary angiogram in right anterior oblique projection shows normal-
caliber right coronary artery (RCA) with a spiral dissection (arrow) in the proximal
segments and (b) coronary angiogram of the same RCA in left anterior oblique
projection showing the same RCA dissection over the proximal and mid  segments
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Fig. 3. (a) Left coronary angiogram in left anterior oblique projection showing mul-
tiple  lesions in left anterior descending artery (LAD), left circumﬂex artery (Cx), and
obtuse marginal artery (MO): dissection and subocclusion of side branches (arrows)
and (b) left coronary artery angiogram in the left superior lateral projection view
pregnancy or in the early postpartum.arrow).
ith 5-fold higher risk and smoking 8-fold [1,5]. Atherosclerosis
ccounts for a 28% antenatal and a 39% puerperium higher risk of
MI  [5].
Pregnancy and the early puerperium stage have been recog-
ized as predisposing factors and confer a 3- to 4-fold higher risk
ompared with the non-pregnant at the same age [2].
Multiparity is an even higher risk (66%) for postpartum MI  [3].
The physiological and hormonal changes during pregnancy are
ccompanied by an increased blood volume and altered hemody-
amics, but also altered anticoagulation mechanisms.
Other risk factors include thrombophilia, black race [2], chronic
ypertension and (pregestational and gestational) diabetes [4],
reeclampsia, eclampsia, coronary artery disease, family history of
I,  postpartum hemorrhage, anemia, migraine headaches, blood
ransfusion, and postpartum infection. There was no association
ith lupus or sickle cell disease [2].
Hemorrhage results in a hypercoagulable response which may
ncrease the risk of coronary artery thrombosis.
Transfusion is possibly a risk factor because the storage and
reservation of red blood cells increases the tendency for aggre-
ation and hence the risk of coronary thrombosis.Migraine headache is a sign of generalized vasospastic disorder
hat includes the susceptibility to coronary artery spasm.showing the same multiple lesions in LAD, Cx, and MO:  dissection and subocclusion
of side branches (arrows).
Chronic infections (2- to 3-fold) and inﬂammation are also
known as risk factors for MI  during pregnancy and postpartum [2].
Women  with a history of preeclampsia have an increased risk
of hypertension and ischemic heart disease later in life [3]. It has
been shown that pregnancy-related hypertensive disorders lead to
generalized endothelial dysfunction. The combination of endothe-
lial dysfunction and the shear stress on the coronary artery could
explain the association of preeclampsia and AMI. The endothe-
lial dysfunction seems to persist even up to 1 year postpartum in
women with preeclampsia.
SCAD is a rare cause of AMI  during pregnancy and puerperium
with an estimated incidence of 1 in 20,000 to 30,000 deliveries. In
patients with SCAD, the LAD is most affected in women and the RCA
in men. The LAD seems to be the most affected artery in almost 75%
of cases, the RCA in 20% of cases, the left circumﬂex artery in about
4% of cases, the left main coronary artery in <1% [6]. There is little
published literature about multivessel SCAD with only a few cases.
The survival after the acute phase has been estimated at 85%.
Sudden cardiac death without preceding myocardial ischemia is
common. The overall mortality in the patients who do present
with AMI  is up to 70% [7]. One in four cases of SCAD in females
is in the antenatal period, most commonly in the third trimester ofThe ﬁrst case of SCAD was  described in 1931, postmortem, in a
42-year-old woman  [8].
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Histology analysis indicates that SCAD differs from dissection
econdary to atherosclerosis. In the case of atherosclerosis the dis-
ection occurs in the intima, whereas in SCAD the dissection usually
ies within the outer third of the tunica media or between the media
nd adventitia [8].
The etiology and pathogenesis of SCAD is complex, multifacto-
ial and poorly understood.
It is thought to be due to increased amount of estrogen and pro-
esterone which can cause biochemical and morphological changes
o the vessel wall. As a result, the coronary media becomes fragile
ue to the defective collagen metabolism.
Hypertension is a strong predictor of SCAD. The already weak-
ned blood vessels may  be further damaged by hypertension and
ead to dissection.
Coronary artery dissection can occur secondary to atheroscle-
osis after rupture of plaque or vasa vasorum. Nevertheless, some
elieve that atherosclerosis may  prevent dissection due to a sten-
ing effect where scarring and atrophy of the media prevent the
xtension of the dissection and may  improve collateral circulation
9].
Methylergonovine maleate a drug to treat uterine atony can
rovoke coronary vasospasm and consequently MI.
Bromocriptine a drug used for inhibition of lactation has been
elated to postpartum MI.  It may  lead to coronary spasm and con-
equently to dissection.
The presence of periadventitial eosinophilic inﬂammatory inﬁl-
rates has been observed in 43% of SCAD during pregnancy and
ostpartum. The release of lytic proteases from the eosinophils
auses inﬂammation and this process seems to be responsible for
urther weakening of the arterial wall, leading to hemorrhage from
he vasa vasorum in the adventitia [10].
Histological analysis indicates that the majority of dissections
ccur in the media between the outer layer of media and adventitia
11].
Other conditions associated with SCAD, in non-pregnancy state,
re cocaine abuse, intense physical exercise, connective tissue dis-
rders, antiphospholipd antibodies, vasculitis, oral contraceptives,
lunt chest trauma, ﬁbromuscular dysplasia, and age. Immune
ystem diseases such as systemic lupus erythematosus, type IV
hler Danlos and Marfan’s syndrome, hypersensitivity angiitis, sar-
oidosis, Kawasaki disease, and rheumatoid arthritis with coronary
rteritis can cause SCAD. Conraads and others found also a cystic
edial necrosis and other defects in collagen metabolism in some
atients [12,13].
The treatment depends on clinical presentation, myocardial
schemia, clinical stability of the patient, the number of vessels
nvolved and the availability of coronary intervention services.The strategy should be established by the cardiologist and the
bstetrician. In patients who survive the acute phase and sub-
equently remain asymptomatic, medical management is a safe
trategy with long-term survival. Thrombolytic therapy can lyse
[logy Cases 9 (2014) 80–83 83
the compressing clot, but it may  lead to expansion of intramural
hematoma. Percutaneous coronary intervention is the treatment
of choice in SCAD of a well-located single-vessel lesion, not involv-
ing the left main coronary artery. In case of left main or multi-vessel
involvement in patients refractory to medical treatment, surgical
revascularization has to be considered.
In our experience, ﬂow limiting dissections are best treated by
percutaneous coronary intervention of the entry site as we  did in
this case. Although the use of IABP before angioplasty could have
improved the myocardial perfusion and theoretically prevented the
need for coronary angioplasty in such a young patient, at the start of
the procedure our patient was hemodynamically stable therefore
we did not place IABP before the procedure. Later, just before the
angioplasty our patient became hypotensive and so we did not use
intracoronary nitroglycerine.
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